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Introduction
The main objective of this paper is to identify and assess 
empirically the current institutional and spatial characteris-
tics and determinants of the development of technical and 
social infrastructure of municipalities (gminas)1 in Poland 
and their impact on sustainable development in these admin-
istrative entities. Institutional structures are systemic and 
dynamic in nature, and interact with socio-economic pro-
cesses, strengthening or weakening sustainable develop-
ment. The research hypothesis was formulated around the 
assumption that within institutional structures the public sec-
tor represented by the local administration is an important 
proponent of sustainable development, but that its impact is 
signiﬁ cantly aﬀ ected by spatial factors.
Infrastructure can be classiﬁ ed diﬀ erently – by emphasis-
ing its technical, economic, social, institutional and innova-
tive attributes. For the purposes of this study it is deﬁ ned 
according to A. Ginsbert-Gebert (cited by Jarosiński, 2003) 
as a system of devices and institutions that perform ancil-
lary social, economic or technical functions in relation to 
other spatial systems. The considerations are limited to the 
analysis of technical and social infrastructure. The technical 
infrastructure includes inter alia roads, gas pipelines, water 
supply systems, drainage networks, facilities and devices for 
environmental protection (sewage disposal systems etc.), 
whereas the social infrastructure fulﬁ ls the educational, cul-
tural and health needs of the population. Infrastructure is thus 
a spatial set of facilities and institutions that induces eﬃ  cient 
operation of enterprises and households and is essential in 
the spatial development of local systems. It inﬂ uences the 
formation of human, social and cultural capital and the 
1 The Polish system of local self-government is organised in three layers with 16 
regions (voivodships) that correspond to the EU NUTS 2 level, 379 middle level (po-
viats) entities and 2478 municipalities (gminas) as the lowest level of local authorities. 
Entities at each layer are organisationally and ﬁ nancially independent. Neither voivod-
ships nor poviats have any control over gminas (LAU 2), which are administratively 
and ﬁ nancially independent, having their own sources of income, development strate-
gies and elected authorities. Particular emphasis is placed on the gmina as the most 
important tool of decentralisation and reorientation on local needs.
opportunities for economic initiatives, attraction of external 
capital, modernisation opportunities for growth of agricul-
tural production, the standard of living and the generation 
of multifunctional and sustainable rural development. It also 
determines the opportunity for gminas to progress in civili-
sational terms, to increase territorial cohesion and to reduce 
the distance between their inhabitants.
The importance of infrastructure in local development 
gained attention in the late 1980s with the evolution of the 
theory of regional development (Blakely, 1989; Krugman, 
1998) predominantly conditioned by endogenous resources, 
inter alia physical capital and ‘soft’ factors such as human, 
social and cultural capital. Theoretical works (e.g. Schultz, 
1976; Lucas, 1988; Reich, 1996; Romer, 2000) highlighted 
the importance of intangible factors in the development of 
the near area (rural or urban). Infrastructure is closely related 
to the area for which it performs its tasks, as a speciﬁ c 
resource associated with the territory, and the organisation of 
the process of investing in infrastructure takes the form of a 
network. In addition to the territorial dimension, the devel-
opment thereof consists of organisational, cognitive, norma-
tive, economic and environmental aspects.
Rural development is closely linked to the development 
of infrastructure. In the process of rural development, infra-
structure is one of the elements supporting the economic 
activity and determines its scope, structure and spatial dis-
tribution. This applies also to increases in agricultural pro-
ductivity (Pinstrup-Andersen and Shimokawa, 2006). The 
level of infrastructure may determine the attractiveness or 
unattractiveness of the region, and thus provide opportuni-
ties and barriers to its further development. Infrastructure 
as a factor activating socio-economic progress is also one 
of the important determinants of the living conditions of 
the population. In the initial phase of development of the 
infrastructure it attracts people, and later people become the 
stimulus for further development of infrastructure. Measures 
aimed at attracting entrepreneurs can only succeed if they 
are connected with the improvement of technical and social 
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infrastructure, creating the appropriate economic environ-
ment, appropriate for business (Naldi et al., 2015).
The infrastructural services are provided separately and 
jointly by the public, private and NGO sectors, with the 
most important role being played by the former. In Poland 
the State should alleviate the disparities in socio-economic 
development. Self-governments (gminas) are therefore pri-
mary owners of the infrastructure and depending on their 
ﬁ nancial capabilities are attempting to create favourable 
access to its services. Gminas are responsible for disburse-
ment of budget funds to ﬁ nance the infrastructural equip-
ment and facilities. As the owners of most of the infrastruc-
tural equipment, territorial self-governments generate more 
favourable conditions for the recipients of infrastructural 
services than other owners. They do not perceive proﬁ t-
ability as a primary task, but develop infrastructure towards 
comprehensiveness and complementarity of devices, hop-
ing that this will improve the conditions for socio-economic 
development.
Infrastructure development requires an appropriate local 
investment policy that is aimed at increasing the attractive-
ness and credibility of a gmina as a place of residence and 
job creation, which in turn determines the opportunities for 
its further development. The areas that are well equipped 
with infrastructure accumulate various resources. Perroux 
(cited by Domański, 2006) refers to such areas as ‘motoric 
units’, where infrastructural devices attract investments 
from other economic ﬁ elds, whereas Myrdal (1958) calls 
them ‘core areas’ where factors promoting the economic 
development and producing multiplier eﬀ ects are concen-
trated. The concept of core areas also appears in Hirschman 
(1958).
Local authorities have the ability to use aid (primar-
ily European Union (EU) funds obtained under the Rural 
Development Programme, a Regional Operational Pro-
gramme and the Human Capital Operational Programme) 
for infrastructural development which is only available to 
local governments. The willingness of local communities 
to contribute their own ﬁ nancial resources to the cost of 
construction or extension of infrastructure is limited, and it 
usually happens for smaller projects such as the modernisa-
tion of a road. In such a situation, the development of the 
local economy (reducing unemployment and employment in 
agriculture, improving the living conditions of the popula-
tion and increasing the professional and spatial mobility of 
the population) determine the State aid and search for extra-
budgetary funds for infrastructural development.
Kołodziejczyk (ed., 2012) presented evidence for the 
dependence of socio-economic development in Poland on 
the level of infrastructural development. Related empirical 
studies carried out using Polish data in various regions of the 
country (e.g. Salamon, 2006; Krakowiak-Bal, 2007; Piszc-
zek, 2010; Baran, 2011; Kłos, 2012; Wasiluk, 2013) have 
shown signiﬁ cant correlations between the level of devel-
opment of local infrastructure and the economic, ﬁ nancial, 
social and demographic characteristics of local administra-
tive units. In this paper, empirical analysis allowed the deter-
minants of the institutional development of the technical and 
social infrastructure to be veriﬁ ed as a key factor for the sus-
tainable development of rural areas in Poland.
Methodology
A heterogeneous statistical data set for the period 2005-
2012 of the entire population of gminas in Poland was 
employed. Empirical analysis involved three steps. In the 
ﬁ rst step the development of individual elements of infra-
structure in municipalities was examined, taking into account 
their types. Subsequently a synthetic index – as a composite 
measure of technical and social infrastructure development 
– was developed, serving as a basis for further calculations 
and spatial mapping. Based upon the calculated measures, in 
the ﬁ nal step a causality assessment was carried out, aiming 
at establishing the determinants of sustainable infrastructure 
development. The calculated measures were confronted with 
selected ﬁ nancial and organisational characteristics of the 
municipalities. Quantitative approaches included descrip-
tive statistics and Pearson correlation coeﬃ  cients. Data were 
supplied by Polish Statistical Oﬃ  ce, GUS (the Regional 
Data Bank - Bank Danych Regionalnych).
In Poland, the distinction between rural, urban and 
urban-rural municipalities was introduced for the purpose 
of national territorial division in the Regulation of the 
Council of Ministers on 15 December 1998 entitled On the 
detailed arrangements for implementing, using and sharing 
national oﬃ  cial register of territorial division of the coun-
try and related responsibilities of the government and the 
local government units (Journal of Laws [Dziennik Ustaw] 
1998.157.1031 with amendments). According to § 2 points 
6 to 8 of the Regulation, an urban gmina (304 in Poland) 
is a municipality with the status of the city, a rural gmina 
(1563) is a municipality in which there are only villages and 
an urban-rural gmina (611) is a municipality in which at least 
one of the settlements has the status of the city.
As explained above, infrastructure is deﬁ ned as a system 
of devices and institutions that perform ancillary functions in 
relation to other spatial systems. Owing to signiﬁ cant diﬀ er-
ences in the spatial distributions of indicators, it was not pos-
sible to assess the infrastructure of rural areas by considering 
just one element. Instead, this was done using the synthetic 
index, a measure of development deﬁ ned by Hellwig (1972). 
This is a taxonomical approach based upon a Euklidean 
distance of a set of characteristics from an artiﬁ cially con-
structed limit; a higher level of the statistics correspond to a 
higher level of technical or social development.
In a very concise description of the estimation path, 
each gmina can be attributed to a point P in n-dimensional 
space, such that Pi ( xij ) is an array of characteristics x where 
i = 1, ... , n; j = 1, ... , m, i = gmina, j = descriptive variable, 
n = number of gminas, and m = number of variables. Each 
variable x is subsequently normalised xij → zij. The identiﬁ ca-
tion of the development pattern follows with: P0 = an artiﬁ -
cial point in the space with coordinates: z01, z02, ... , z0n where 
z0j = max( zij ) or z0j = min( zij ). The distance between Pi ( xij )
and P0 is computed as and ﬁ nally the syn-
thetic measure for each gmina is estimated as: 
where  and  = the arithmetical mean of the dis-
tance between gmina and pattern, and S0 = the standard devi-
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ation of the distance between gmina and pattern.
Synthetic values are determined in reference to the popu-
lation mean, which in Poland in the case of both technical 
and social infrastructures amounts to 100. Higher values 
indicate a higher level of development of a given type of 
infrastructure in the gmina. For technical infrastructure, 
the estimation was based on elements such as the density 
of metalled roads, the length of the water supply system, 
sewage disposal system and gas network, while the evalu-
ated elements of social infrastructure included the density 
of the network of educational institutions at diﬀ erent levels 
of education, and the numbers of health centres and cultural 
institutions.
Results
Level of development of technical 
infrastructure in municipalities
Water supply and sewage disposal systems are still the 
facilities with the highest degree of variation between the 
gminas (Table 1). In 2012, the water supply network den-
sity in rural gminas amounted on average to about 93 km, 
in urban-rural gminas about 90 km and in urban ones 327 
km per 100 km2. The values for the sewerage network were 
32, 35 and 299 km respectively. The development of the 
water supply and sewerage networks in the examined gmi-
nas translated into an increase in the share of population 
served by the networks in relation to the total population in 
the period 2005-2012, in the case of water supply network on 
average by 1.5 per cent a year, and for the sewerage system 
by 1.3 per cent.
There are still gminas that have no water supply and sew-
erage networks. In 2012, 0.6 per cent of gminas had no water 
supply network, 8.2 per cent had no sewerage system, and 
these were mainly rural gminas (70 per cent). The density 
of sewerage systems featured much greater disparities than 
water supply networks. In 2012, the coeﬃ  cient of variation 
for water supply networks in urban gminas was 47.6 per cent, 
in rural ones it was 62.2 per cent and in urban-rural ones 
65.4 per cent. The equivalent values for sewerage networks 
were 56.6 per cent, 158.3 per cent and 107.5 per cent respec-
tively. A comparison of the amount of supplied water and 
discharged sewage shows that in urban gminas it is currently 
70 per cent of the water supply, in rural ones it amounts to 21 
per cent and in urban-rural ones to 32 per cent. There were 
also large diﬀ erences between gminas in 2012 in terms of 
inhabitants served by sewage treatment plants: 64 per cent 
in urban gminas, 17 per cent in rural ones and 34 per cent in 
urban-rural ones. The costs of rural infrastructure, both at the 
investment stage as well as due to ongoing maintenance, are 
generally much higher in rural than in urban areas because 
of the dispersed settlements. As a result, access to rural infra-
structure components is still much worse than in urban areas.
Level of development of social 
infrastructure in municipalities
Within the gminas there was a signiﬁ cant reduction in 
the number of social infrastructure institutions between 2005 
and 2012. One of the main factors that determines spatial dis-
tribution of pre-school education is the number of children 
aged 3-6. The share of this age group in the total population 
amounts to around 6.1 per cent in urban gminas, 6.3 per cent 
in urban-rural ones and 5.3 per cent in rural ones. As the 
number of kindergartens decreases, the number of children 
covered by pre-school education falls: in 2012, the number 
of children in pre-school institutions equalled 77.1 in urban 
gminas, 62.3 in urban-rural ones and 58.1 in rural areas per 
1,000 children aged 3-6 (Table 2). In the period 2005-2012, 
there were also changes in the primary education: approxi-
mately 4 per cent of schools in urban gminas, 8 per cent of 
schools in rural-urban ones and 11 per cent rural ones were 
closed. Hence, within rural areas the spatial availability of 
basic educational institutions decreased.
Table 1: Characteristics of the technical infrastructure in diﬀ erent types of gminas in 2012.
Characteristic
Technical infrastructure
average min max coeﬃ  cient of variation median
Urban municipalities
Inhabitants using the water supply (%) 93.3 38.2 99.7 10.5 96.4
Inhabitants using sewerage (%) 81.8 24.8 99.8 18.3 87.1
Inhabitants using gas installations (%) 60.4 0.0 99.4 57.2 75.9
Length of the sewerage network (km per 100 km2) 299 6 913 56.6 295
Length of the water supply network (km per 100 km2) 327 7 773 47.6 329
Rural municipalities
Inhabitants using the water supply (%) 76.0 0.0 99.9 27.3 82.4
Inhabitants using sewerage (%) 27.1 0.0 99.5 77.8 24.7
Inhabitants using gas installations (%) 15.1 0.0 97.1 162.3 0.0
Length of the sewerage network (km per 100 km2) 32 0.0 448 158.3 15
Length of the water supply network (km per 100 km2) 93 0.0 518 62.2 85
Urban-rural municipalities
Inhabitants using the water supply (%) 83.4 0.0 99.5 18.1 87.6
Inhabitants using sewerage (%) 47.8 2.4 96.8 40.9 48.3
Inhabitants using gas installations (%) 30.9 0.0 96.6 93.2 27.7
Length of the sewerage network (km per 100 km2) 35 0.8 343 107.5 23
Length of the water supply network (km per 100 km2) 89 0.0 438 65.4 81
Data source: GUS
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Generally, the average indicators of availability of social 
infrastructure are at a level higher than the median, which 
indicates a high concentration of such facilities in some 
gminas (Table 2).
Synthetic measures of technical and 
social infrastructure development
The overall level of infrastructure development in a 
gmina in the period 2005-2012 was assessed using the com-
posite measure developed by Hellwig (1972). There are large 
disparities in the development of technical and social infra-
structure between the types of gminas and their size meas-
ured by the number of inhabitants (Table 3).
A much higher level of social and technical infrastruc-
ture occurred in urban gminas and gminas with a higher 
population regardless of the type. Therefore, it can be con-
cluded that from the point of view of the development and 
operation of these facilities, it is the population in a gmina 
that counts. This can be interpreted on the basis of certain 
theories on regional and local development, including the 
growth pole theory and gravity model (Perroux, Hirschman), 
where development is correlated mainly with the population 
potential and its demographic structure. Major diﬀ erences in 
the level of development of the technical infrastructure were 
observed in the urban gminas rather than the urban-rural and 
rural ones, as evidenced by the coeﬃ  cient of variation. How-
ever, as regards the technical infrastructure in urban gmi-
nas, as the population increased, these diﬀ erences declined 
whereas in rural and urban-rural gminas they increased. For 
social infrastructure, major diﬀ erences occur between urban-
rural and rural gminas rather than between urban ones. Once 
again, it conﬁ rms a higher concentration of social infrastruc-
ture institutions in cities.
When comparing the 2005 and 2012 coeﬃ  cients of vari-
ation in individual types of gminas, a decrease in these indi-
cators for social infrastructure and a slight increase in the 
case of technical infrastructure can be seen. It results, on the 
one hand, from the closure of numerous social infrastructure 
institutions because of a demographic low but, on the other 
hand, from increased ﬁ nancial potential to develop technical 
infrastructure facilities.
Table 2: Characteristics of the social infrastructure in diﬀ erent types of gminas in 2012.
Characteristic
Social infrastructure
average min max coeﬃ  cient of variation median
Urban municipalities
Kindergartens per 100 km2 36.3 0.9 161.5 74.9 30.6
Kindergartens per 10,000 inhabitants 3.0 0.7 15.5 42.4 2.8
Clinics per 100 km2 74.7 0.0 290.2 71.0 63.7
Clinics per 10,000 inhabitants 6.1 0.0 14.8 39.4 5.7
Middle schools per 100 km2 21.5 0.9 80.0 63.7 20.0
Libraries per 100 km2 14.2 0.9 66.7 68.1 12.0
Libraries per 10,000 inhabitants 1.4 0.3 7.4 62.7 1.2
Children in kindergartens per 1,000 children 77.1 2.8 912.6 137.8 44.9
Primary schools per 10,000 children 70.7 14.3 215.5 48.9 67.1
Children in primary schools per 1,000 children 97.3 59.5 124.2 6.6 97.8
Children in secondary schools per 1,000 children 96.5 40.8 186.7 11.3 97.3
Rural municipalities
Kindergartens per 100 km2 2.2 0.0 42.9 136.6 1.2
Kindergartens per 10,000 inhabitants 2.9 0.0 17.9 81.1 2.5
Clinics per 100 km2 2.5 0.0 28.0 120.1 1.7
Clinics per 10,000 inhabitants 3.6 0.0 18.5 53.8 3.3
Middle schools per 100 km2 1.8 0.0 26.3 95.3 1.3
Libraries per 100 km2 2.5 0.0 21.1 79.5 2.0
Libraries per 10,000 inhabitants 3.9 0.0 14.4 51.4 3.6
Children in kindergartens per 1,000 children 58.1 0.0 1601.6 135.7 40.7
Primary schools per 10,000 children 73.0 0.0 239.1 47.4 69.4
Children in primary schools per 1,000 children 97.3 0.0 172.0 10.0 98.3
Children in secondary schools per 1,000 children 95.8 0.0 182.1 15.4 97.3
Urban-rural municipalities
Kindergartens per 100 km2 3.1 0.0 42.2 136.0 1.7
Kindergartens per 10,000 inhabitants 2.6 0.0 11.4 53.0 2.3
Clinics per 100 km2 4.4 0.0 40.3 107.4 2.9
Clinics per 10,000 inhabitants 4.1 0.0 13.3 45.4 3.9
Middle schools per 100 km2 2.1 0.2 14.8 96.1 1.5
Libraries per 100 km2 2.6 0.0 17.4 82.1 2.1
Libraries per 10,000 inhabitants 2.8 0.0 8.0 50.4 2.6
Children in kindergartens per 1,000 children 62.3 0.0 3115.9 253.5 37.1
Primary schools per 10,000 children 74.2 0.0 240.0 50.0 71.8
Children in primary schools per 1,000 children 94.8 0.0 150.5 17.3 97.4
Children in secondary schools per 1,000 children 93.8 0.0 228.7 20.7 96.6
Data source: GUS
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Spatial characteristics of 
infrastructure development
From the analysis of the level of infrastructure develop-
ment, by taking into account the average value of the syn-
thetic index and the standard deviation from the mean, ﬁ ve 
groups of gminas were identiﬁ ed (Table 4). Clear diﬀ erences 
in the level of development of both technical and social 
infrastructure can be observed between individual NUTS 2 
regions (voivodeships or województwa) and within regions. 
As regards the diversity of infrastructure development, the 
diﬀ erences between the gminas are larger in terms of social 
rather than technical infrastructure, both at the local and the 
regional scales. The highest diversity in terms of technical 
infrastructure occurs in Małopolskie and Śląskie voivode-
ships (in the far south) and the lowest in the central Kujaw-
sko-Pomorskie and Łódzkie voivodeships (Figure 1), and for 
social infrastructure in Opolskie and Małopolskie voivode-
ships (again in the south), and Świętokrzyskie (south) and 
Pomorskie (north) voivodeships respectively (Figure 2).
Very high levels of development of technical and social 
infrastructure are evident in about 80 per cent of urban 
gminas (such as Gdańsk, Poznań and Warszawa) but only 
in 3.1 per cent of rural gminas. Rural and urban-rural areas 
had the highest shares of gminas with low and average lev-
els of development. This conﬁ rms that, in general, the level 
of infrastructure development is much lower in rural and 
urban-rural gminas than in urban gminas. However, the posi-
tion of gminas in relation to larger settlement centres and 
communication routes aﬀ ects the development of technical 
infrastructure to a greater extent than social infrastructure. 
As far as social infrastructure is concerned, gminas within 
the hinterland of a city have a lower level of infrastructure 
development, the cities become then the main centres of con-
centration of infrastructural facilities.
From the coeﬃ  cients of variation for infrastructure it can 
be concluded that there is a clear polarisation of the phe-
nomena. This applies in particular to the social infrastructure 
in urban-rural and rural gminas with bigger populations. It 
may mean that a higher coeﬃ  cient of variation results from 
Table 3: Composite ratio of technical and social infrastructure according to the type and size of gmina.
Type of gmina and 
no. inhabi-tants (000)
Technical infrastructure Social infrastructure
measure of development coeﬃ  cient of variation measure of development coeﬃ  cient of variation
2005 2012 2005 2012 2005 2012 2005 2012
Urban-rural  94.0  93.4 20.4 23.0  87.2  86.8 60.6 53.6
< 5.0  79.7  77.2 12.1 14.5 114.4  92.8 56.5 22.6
5.0-7.5  82.6  81.4 13.9 15.7  86.2  71.8 38.2 68.1
7.5-15.0  90.1  89.2 16.4 18.0  82.5  80.8 32.5 46.8
15.0-30.0 101.2 101.2 17.6 20.9  84.9  99.2 34.4 56.2
> 30.0 126.1 127.1 17.9 20.4 109.7 108.8 62.9 36.3
Rural  82.2  82.5 26.9 29.9  80.0  89.5 47.3 35.2
< 2.5  64.8  63.7 23.5 23.2  89.8  89.3 32.2 51.2
2.5-5.0  76.7  75.0 19.3 21.4  83.2  90.4 47.5 38.3
5.0-10.0  81.6  81.3 24.8 26.4  77.6  87.3 44.5 33.5
10.0-15.0  96.3  99.4 29.3 31.0  79.4  92.5 59.6 31.8
> 15.0 111.8 114.5 36.4 35.6  80.2  98.2 43.7 26.5
Urban 203.4 203.0 33.2 31.1 227.9 179.7 60.6 33.6
< 10.0 136.2 138.0 36.9 38.2 180.2 138.3 62.4 42.7
10.0-20.0 186.3 187.2 32.6 30.9 194.2 167.1 43.3 37.9
20.0-50.0 228.5 222.6 28.3 25.8 229.0 185.6 36.5 29.3
50.0-100.0 228.2 230.9 25.9 24.0 292.9 199.4 91.8 25.5
> 100.0 229.4 227.7 18.3 16.4 268.5 214.3 24.5 22.9
Data source: GUS
Table 4: Deﬁ nitions of ﬁ ve groups of gminas in terms of their level 
of infrastructure development.
Group name Range of values (  - average, δx - standard deviation)
Very low xi <  – 0.9 * δx
Low  – 0.3 * δx > xi ≥  – 0.9 * δx
Average  + 0.3 * δx > xi ≥  – 0.3 * δx
High  + 0.9 * δx > xi ≥  + 0.3 * δx
Very high xi ≥  + 0.9 * δx
Source: own calculations
Figure 1: Level of technical infrastructure development of gminas 
in 2012.
For the deﬁ nitions of the ﬁ ve groups of gminas see Table 4
Data source: GUS
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the diﬀ erent rates of development of these areas. The result 
can be regarded as empirical evidence for the validity of 
assumptions of the theory of polarisation (Hirschman, 1958), 
according to which the increase comes from the core, result-
ing in the polarisation process. In this sense, spatial polarisa-
tion means the concentration of resources in selected (core) 
entities and is characteristic of the early stages of economic 
development, or areas undergoing economic transformation.
Budgetary determinants of 
infrastructure development
In Poland, the investment policy on infrastructure is a 
domain of activity of gmina self-government, and its eﬀ ec-
tiveness depends on the knowledge of the needs and avail-
able ﬁ nancial resources. Obtaining more EU funds by richer 
gminas might lead to further marginalisation of the gminas 
that are lagging behind as far as development is concerned 
and to increased distance between them. In 2012, EU funds 
represented about 6.6 per cent of total income of all gminas; 
in rural gminas it was about 6.7 per cent, in urban-rural ones 
6.6 per cent and in urban ones 6.3 per cent (Table 5). How-
ever, a much higher percentage of urban gminas (22.2 per 
cent) had such funds amounting to over 7 per cent of their 
budget than rural gminas (17.3 per cent) or urban-rural ones 
(18.0 per cent). Most gminas – about 27 per cent (in each cat-
egory group) – obtained EU funds amounting to 3-5 per cent 
of their budget. A high impact on obtaining such funds, con-
ﬁ rmed in this study by a high Pearson correlation coeﬃ  cient 
(r = 0.59), is exerted by the amount of own income in a gmina.
It was however not observed that the share of such funds 
in the total income of gminas is aﬀ ected by the population of 
a gmina. The highest Pearson correlation coeﬃ  cient of the 
overall evaluation of the level of development of the techni-
cal infrastructure was found in the case of own income per 
inhabitant (r = 0.56) and the share of capital expenditure in 
total expenditure of gminas (r = 0.61). However, in 2010, 
41 per cent of the gminas had an own income per inhabit-
ant below the average, i.e. below PLN 700, and in 49.1 per 
cent of gminas the share of capital expenditure in their total 
expenditure was below the average, i.e. approximately 17 
per cent. This suggests that about 50 per cent of the exam-
ined gminas cannot develop their infrastructure due to their 
ﬁ nancial situation.
Similarly to the EU funds in the budget of gminas, the 
share of capital expenditure in the total expenditure of 
gminas increased in the period 2009-2011, followed by a 
slight decrease in 2011, in all types of gminas (annual data 
not shown). In the period 2006-2012, in the structure of 
expenditure of the gminas, capital expenditure accounted 
for 20.4 per cent on average (Table 5). Studies have shown 
that the gminas with a less favourable ﬁ nancial situation also 
proved to be active in terms of investment. In this case, there 
was also a tendency for this ratio for diﬀ erent types and sizes 
of gminas to become similar with the inﬂ ux of EU funds. 
The relationship between the share of EU income in the 
gmina budget and the share of capital expenditure in the total 
expenditure measured by the Pearson correlation coeﬃ  cient 
is statistically signiﬁ cant (r = 0.72).
Discussion
When analysing the availability and changes in water sup-
ply and sewerage systems in Polish gminas, Kołodziejczyk 
(2012a) observed that more advantageous changes in water 
supply systems occurred in gminas that obtained more EU 
funds, in gminas with fewer inhabitants, and which were 
rather rural than urban-rural. As far as sewerage networks 
were concerned, such changes occurred in gminas with a 
higher population, but also in rural gminas and in gminas 
Figure 2: Level of social infrastructure development of gminas in 
2012.
For the deﬁ nitions of the ﬁ ve groups of gminas see Table 4
Data source: GUS
Table 5: Shares of income from EU funds and capital expenditure in total expenditure, according to the type and size of gmina.
Urban-rural Rural Urban
No. inhabitants 
(000)
Income, 2012 
(%)
Expenditure* 
(%)
No. inhabitants 
(000)
Income, 2012 
(%)
Expenditure* 
(%)
No. inhabitants 
(000)
Income, 2012 
(%)
Expenditure* 
(%)
< 5.0 4.7 19.4 < 2.5 7.0 19.5 < 10 7.1 19.6
5.0-7.5 7.5 21.0 2.5-5.0 7.4 19.8 10-20 7.1 20.3
7.5-15.0 7.2 20.8 5.0-10.0 6.6 20.2 20-50 5.2 20.6
15.0-30.0 5.7 19.9 10.0-15.0 5.5 22.0 50-100 5.6 18.0
> 30.0 5.1 21.9 > 15.0 4.2 21.4 > 100 7.4 21.8
All gminas 6.6 20.6 All gminas 6.6 20.3 All gminas 6.3 20.1
*Average of the period 2006-2012
Data source: GUS
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